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Sub-millimetre band nitride PA 
At the IEDM NEC showed that 
it has succeeded in developing 
a nitride semiconductor power 
transistor capable of 2.3 W 
power amplification i the 
sub-mm band. 
The transistor delivers a major 
advance in performance over 
the highest output power of 
0.72 W previously available 
from single chips using the 
same materials, and is set to 
substantially contribute to the 
future development of wireless 
comms. 
This nitride semiconductor 
power transistor features watt- 
grade power amplification i
the 30 GHz band with no need 
for the power divider/combiner 
that conventionally generated 
larger chip sizes and increased 
power loss. Using this new tran- 
sistor, designers can create a 
transmitter amplifier more than 
80% smaller than before but 
with a two- to three-fold 
increase in transmission power 
(2 \V), leading to ultra-small, 
higher-power devices. 
By eliminating the power 
divider/combiner, operation- 
band-limiting passive circuitry,, a 
single model of the new power 
transistor can also cover the 
three high-frequency bands 
allocated to subscriber wireless 
access (22 GHz, 26 GHz, and 38 
GHz), resulting in slashed costs. 
NEC's newly developed tech- 
nology will be extremely effec- 
tive as a ubiquitous computing 
network society evolves and 
broad-band wireless ervices 
become mainstream. 
For the new power transistor, 
NEC employs O.25-micron ultra- 
fine gate electrodes using an 
electron beam lithography and 
heterojunctions of GaN and 
AlGaN to realize a power gain 
cutoff requency of 120 GHz 
and a drain current density of 
close to 1 ampere per 1-mm- 
wide gate, and has optimized 
the device's electrode lay-out 
and surface passivation layer to 
enable operation at a bias volt- 
age of 30 V that is four to five 
times higher than conventional 
GaAs transistors. 
Also, by adopting a silicon car- 
bide substrate with superior 
thermal conductivity, the new 
product allows parallel transis- 
tor elements to be operated at 
the same channel temperature. 
Through this new technology, 
NEC has achieved a maximum 
output power of 2.3 W (CW) at 
an input frequency of 30 Gttz 
when a 30 V bias voltage is 
applied to a power transistor 
chip with a total gate width of 
0.36 mm.This is a major 
advance over the previous 
record of 0.72W reported 
recently from Germany. 
Wireless access as a form of 
broadband Internet access is 
gaining world attention.The 
convenience ofwireless com- 
munication has already been 
proven in mobile phones, so 
the focus is now shifting to 
improving speed and capacity. 
Multi-level modulation is an 
eftective means to increase 
speed, but it requires a large 
output power margin (10 to 
15dB) to improve the linearity 
of the transmitter power ampti- 
fier.A higher frequency band is 
also desirable for high-bit-rate 
communications, which is why 
sub-ram band wireless access is 
now- in the spotlight. 
However, GaAs transistors oper- 
ating at a smaller bias voltage of 
5 to 8 V require passive circuit- 
ry to combine the output 
power of multiple transistors, 
resulting in larger chip and 
package sizes, increased power 
loss, and narrow frequency 
band widths. 
With this new development, 
NEC has made a major contri- 
bution to the spread of broad- 
band wireless communication 
by enabling the creation of 
small, high-output-power, ener- 
gy -efficient transmitter ampli- 
fiers for wireless access com- 
munication equipment, the 
demand for which is expanding 
rapidly. NEC also plans to con- 
tinue raising the output power 
and mass-productivity of its 
power transistors while acceler- 
ating research and development 
aiming to commercialize this 
technology within the next 
three to five years. 
NEC announced the results of 
this latest development on 
December 1lth at the 2002 
IEEE International E ectron 
Devices Meeting at the ttilton 
San Francisco and Towers. 
NEC also plans to continue this 
research as part of the 
"Development of Low-Power- 
Consumption High-Frequency 
Devices Using Nitride" project 
to be carried out over five 
years from 2002, which was 
commissioned to NEC by the 
Ministry of Economy, Trade and 
Industry via the R&D 
Association for Future Electron 
Devices. 
High-linearity, surface-mount power GaAs FETs 
The Electronic Device Group of 
Mitsubishi Electric & 
Electronics USA, Inc., has intro- 
duced the first two devices in 
the new MGFO95XP power 
Ga~4,s FET family.The devices 
demonstrate exceptional linear- 
ity at frequencies from cellular 
bands through U-NIl band 
(5.725 - 5.825 GHz).They are 
available in a new low-cost, 
plastic mould, lead-frame pack- 
age that improves heat dissipa- 
tion for enhanced RF perform- 
ance and reliability. Occupying 
a tiny 4.5-ram x 3.4-mm foot- 
print, the devices are ideally 
suited to automated manufac- 
turing environments, such as 
the reflow process. 
"Customers employing com- 
plex modulation schemes in 
their designs will appreciate 
the outstanding linearity per- 
formance and advanced pack- 
aging technology characteris- 
tics of the MGFO95XP family," 
said Bryon Gutow, senior prod- 
uct marketing manager for 
microwave and RF products 
at Mitsubishi Electric & 
Electronics USA, Inc. 
"Additionally, the low-cost 
nature of these devices 
make them a good fit for 
applications as diverse as 
wireless LANs, receiver ampli- 
fiers, and tower-top antennas, 
as well as the driver and 
output stages in basestation 
transmitters." 
Both power GaAs FET devices 
feature IM3 performance of
-45 dBc with 50 percent 
power added efficiency.The 
IP3 performance is 42 dBm for 
the MGFO951P device and 
47.5 dBm for the MGFO952P 
device, 
Technology improvements in 
the MGF095XP family improve 
the power output, gain, and 
reliability of the devices. 
Samples are now available for 
the MGF0951P and MGE0952P 
devices, with volume produc- 
tion scheduled ]brApril 2003. 
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